Acetylcholine stimulates alpha-melanocyte-stimulating hormone release from frog pituitary melanotrophs through activation of muscarinic and nicotinic receptors.
The release of alpha MSH from the pars intermedia of amphibians is regulated by multiple factors, including classical neurotransmitters and neuropeptides. In this study we have examined the possible involvement of acetylcholine (ACh) in the regulation of alpha MSH secretion from the pars intermedia of the frog (Rana ridibunda) using the perifusion technique. When intact neurointermediate lobes (NIL) were exposed to graded doses of ACh (3 X 10(-7) to 3 X 10(-4) M), a dose-dependent stimulation of alpha MSH release was observed. Repeated administration of ACh (10(-4) M) induced reproducible responses of NIL without any desensitization phenomenon. ACh was also capable of stimulating alpha MSH release from dispersed intermediate lobe cells, indicating that the neurotransmitter exerts its effect by acting directly on frog melanotrophs. Using the monoclonal antibody M-35 against calf muscarinic receptors we have visualized, by the immunofluorescence technique, the presence of muscarinic receptor-like immunoreactivity in the frog pars intermedia. The stimulatory action of ACh was mimicked by both nicotine and muscarine (10(-5) M each). Nicotine-induced stimulation of alpha MSH release was partially abolished by alpha-bungarotoxin (10(-6) M) and hexamethonium (10(-4) M). The stimulatory effect of muscarine was suppressed by atropine and the M1-muscarinic antagonist pirenzepine (10(-5) M), but not by the M2-muscarinic antagonist gallamine. We have investigated the effect of ACh during administration of specific nicotinic and muscarinic antagonists. While hexomethonium or atropine could block only part of the stimulatory effect of ACh, concomitant administration of these antagonists totally abolished the response of NIL to ACh. Finally, the stimulatory effect of ACh was not impaired during prolonged administration of the beta-adrenergic antagonist propranolol. These data show that ACh stimulates in vitro alpha MSH secretion by frog NIL. Our results also indicate that amphibian pars intermedia cells possess two types of cholinergic receptors, an M1-muscarinic receptor sensitive to pirenzepine and nicotinic receptors sensitive to hexamethonium and alpha-bungarotoxin.